This paper examines the profitability of momentum strategies implemented on international stock market indices. Our results indicate statistically significant evidence of momentum profits. The momentum profits arise mainly from time-series predictability in stock market indices, and very little profit comes from predictability in the currency markets. We also find higher profits for momentum portfolios implemented on markets with higher volume in the previous period, indicating that return continuation is stronger following an increase in trading volume. This result confirms the informational role of volume and its applicability in technical analysis.
I.

Introduction
An extensive body of recent finance literature documents that stock returns are predictable based on past price history. Numerous studies examine the profitability of trading strategies that exploit interdependence of time-series returns and show that these strategies could lead to abnormal returns. For example, Jegadeesh and Titman (1993) document that over a horizon of three to twelve months, past winners on average continue to outperform past losers by about one percent per month, showing that there is "momentum" in stock prices. There are two possible explanations for the momentum effect. First, stock prices underreact to information. Chan, Jegadeesh and Lakonishok (1996) show that stock prices respond gradually to earnings news and that a substantial portion of the momentum effect is concentrated around subsequent earnings announcements. Hong, Lim, and Stein (1999) find that underreaction of stock prices depends on analyst coverage, which is pronounced with bad news. Second, investors tend to "flock" together. The herding behavior is documented by several studies. For example, Grinblatt, Titman, and Wermers (1995) find that the majority of mutual funds purchase stocks based on their past returns, namely by buying past "winners", and that funds showing the greatest tendency to buy past winners also tend to invest more intensely "with the crowd" than other funds do.
Also, Lakonishok, Shleifer, and Vishny (1992) find evidence of pension fund managers either buying or selling in herds, with slightly stronger evidence that they herd around small stocks.
Several recent studies evaluate the profitability of the strategy for international equities. Rouwenhorst (1997) finds that momentum strategies are profitable for equities in 12 European markets, and Rouwenhorst (1999) also reports that emerging market stocks exhibit momentum. On the other hand, Bekaert, Erb, and Harvey, and Viskanta (1997) find that momentum strategies are not consistently profitable for emerging markets, although they perform better when the investable indexes are examined.
In this paper, we extend the analysis of momentum strategies to the global equity markets, and contribute to the literature as follows. First, we implement the momentum strategies based on individual stock market indices. As a growing number of international equity funds gain access to foreign equity markets, portfolio managers have to make topdown decisions on international asset allocations. In fact, Keppler (1990) and Macedo (1995) document the potential benefits of style investment strategies applied to country selection. By analyzing momentum strategies based on stock market indices, this paper examines whether these strategies are useful for country selection.
Second, we examine how the profitability of international momentum strategies is affected by exchange rate movements. Profits from international momentum investment portfolios depend on the interrelationship between the currency and equity markets.
Consider a U.S. investor who implements a momentum strategy that involves buying
British stocks when the value of British stocks increases (in terms of U.S. dollars). The value of her portfolio depends on how the equity and currency markets affect each other.
If, for example, British pounds tend to appreciate following a rise in the British equity market, the U.S. investor profits when she liquidates the British stock portfolio and converts back to U.S. dollars. Similarly, if the value of British stocks tends to increase following British pound appreciation, the U.S. investor also profits. In both cases, the momentum profits do not come from return continuation in the equity market, but from the interdependence between the currency and equity markets.
In this paper, we analyze whether international momentum profits are attributable to this interdependence.
Third, we investigate whether trading volume information affects the profitability of momentum strategies. Volume has long received attention from technical analysts who believe that volume data provides important information about future price movements.
There is a common belief that "it takes volume to move prices". Without sufficient trading volume, stock prices may underreact to information. Thus, if a country underreacts to information on low trading activity, the momentum strategy applied to this country will be profitable. Several theoretical papers also show that traders can learn valuable information about securities from past volume information (Grundy and McNichols (1990) , Blume, Easley, and O'Hara (1994) , and Campbell, Grossman, and Wang (1993) ).
A few empirical papers also document that trading volume does contain information about future stock prices. Conrad, Hameed, and Niden (1994) find that high-volume securities experience price reversals, while low-volume securities experience price continuations. Gervais, Kaniel, and Mingelgrin (1998) show that individual stocks whose trading volumes are unusually large (small) tend to experience large (small) subsequent returns. Lee and Swaminathan (1998) illustrate that past trading volume predicts both the magnitude and persistence of future price momentum and, over intermediate horizons,
price momentum strategies work better among high volume stocks. Nevertheless, as these studies are on individual stocks, it is unclear if similar results will hold for our momentum strategies that are implemented on stock market indices.
The paper is organized as follows. Section II presents the framework of analysis of momentum strategies. Section III presents the empirical results. Section IV presents robustness tests, and Section V concludes the paper.
II. Analysis of Momentum Strategies
A.
Basic Momentum Strategies
The formulation of the trading strategies is similar in spirit to the strategies formulated by Lehmann (1990) , Lo and MacKinlay (1990) and Conrad and Kaul (1994) .
The portfolio weights for the trading strategies are determined by the past performance of the asset relative to the average performance of all assets being considered. However, in contrast to previous studies that consider buying or selling individual stocks, our strategies are to long or short individual stock market indices. Therefore, we assume that there is no restriction for investors in trading portfolios of stocks in individual markets worldwide.
Investors who do not have positions in individual markets might not be able to implement such strategies because, in some markets, short-selling of equities is prohibited or stock index futures are not available. These strategies are, however, useful to international money fund managers who need to reallocate funds across different markets.
We consider, from the perspective of a U.S. investor, the trading strategies for N equity markets in period t. Since our strategies are implemented on foreign stock indices, the profit from investing in foreign markets has to be converted into U.S. dollars.
Consequently, exchange rate movements will also be considered explicitly in the determination of portfolio weights.
If R it denotes the U.S. dollar return from investing in stock index i at time t, r it denotes the local currency return at time t, and e it denotes the percentage rate of change of local currency price (relative to U.S. dollars) at time t, then R it ≅ r it + e it . We consider an investor who buys or sells stocks at time t, based on their performance at time t-1. Let w it (k) denote the fraction of the momentum portfolio devoted to stock index i at time t, where k is the number of weeks between time t-1 and t. The momentum portfolio is constructed by evaluating the performance of stock index i with the other stock indices at time t-1:
where
is the cross-sectional average of stock index returns across N markets at time t-1. The portfolio weights are consistent with the philosophy of momentum strategies whereby an investor in period t will long the winner countries and short the loser countries of the period t-1. Since the portfolio weights are proportional to the differences between the individual stock market returns and the cross-sectional averages, countries that deviate more from the average at time t-1 will have greater (absolute) weight in the time t portfolio.
By holding the position in period t, the investor will earn a profit equal to π t (k) =
it (k) = 0, this strategy will lead to a zero cost portfolio.
The aggregate investment long and short in the zero-cost strategies at time t, I t (k), is given
Since the arbitrage strategies are zero-cost ones, the portfolio weights can be arbitrarily scaled to obtain any level of profits in a frictionless world. Therefore, we need to assess the economic significance of the profits, beyond the statistical significance. We will calculate a "return" measure, which is to divide the expected profits by the length of the holding period and by the amount of investment in the long or short position, i.e., E(π t (k)) /(0.5*k*I t (k)). This "return" could be interpreted as the per-period profits for every dollar invested in the long or short position for the arbitrage strategy. It could also be interpreted as the difference in per-period returns between the winner and loser portfolios.
B. Decomposition of Momentum Profits
We could decompose the profits from the momentum strategies into the equity component, the currency component, and some interaction components.
Since R it ≅ r it + e it , w it (k) = 1 N [(r it-1 +e it-1 ) - ( e it-1 , the profit from the momentum strategy in period t can be expressed as: Taking expectations of both sides, the expected profit to the momentum strategy E(π t (k)) can be decomposed into four components:
E{(e it-1 -e mt-1 ) e it }.
The first component, E(π t 1 (k)), reflects profits due to predictability of equity returns based on past equity performance. The component is positive if the equity market, which performs better than average in period t-1, is expected to rise further in period t. The second component, E(π t 2 (k)), reflects profits due to predictability of exchange rate returns based on past equity performance. The component is positive if a country whose equity market performs better than average in period t-1 experiences currency appreciation in period t. The third component, E(π t 3 (k)), reflects profits due to predictability of equity returns based on past exchange rate performance. The component is positive if a country whose currency appreciates (relative to a basket of currencies) in period t-1 experiences a rise in the equity market in period t. The fourth component, E(π t 4 (k)), reflects profits due to predictability of exchange rate returns based on their past performance. The component is positive if a country whose currency appreciates (relative to a basket of currencies) in period t-1 experiences further currency appreciation in period t.
C. Market Capitalization-Weighted Momentum Strategies
In the previous momentum strategies, the amount invested (or shorted) in one market depends on how much the individual stock market out-performed (or underperformed) the world market. For some small and illiquid markets, the size of the position (long or short) could be unrealistic and not in proportion to the capitalization of the markets. To overcome this problem, we construct another set of momentum strategies that take into account the market capitalization weights. The portfolio weight for country i is computed as:
where h it-1 is the market capitalization weight of country i at time t-1, with h i
Since the portfolio weights depend on h it-1 , an investor will not take a very large long or short position in the small markets even if they out-perform or under-perform the world market significantly. Since w i N = ∑ 1 M it (k) = 0, these new weights will also lead to a zero cost momentum investment portfolio.
III.
Empirical Results
A. Data
We obtain from PACAP datatape, the equity market indices for Thailand, Taiwan, Malaysia and Indonesia while the remaining equity indices are taken from Datastream. Table 1 Given that these stock markets operate in different time zones with different trading hours, their rates of return on a given calendar day may, in fact, represent the returns realized over different time periods. However, since we conduct the analysis using weekly data or data sampled less frequently, this reduces the potential estimation biases arising from non-synchronous data. To reduce further the non-synchronous data bias, the weekly interval is defined differently for the evaluation period and holding period. For the evaluation period, a week is taken to begin on Wednesday and end on Wednesday. For the holding period, a week is taken to begin on Thursday and end on Thursday.
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Since the evaluation period ends before the holding period starts, this guarantees that the trading strategies do not use price information of any countries from the holding period.
B. Profits to Momentum Strategies
We first implement the basic momentum strategies. In period t, we long the winner countries and short the loser countries, and the portfolio weights are constructed based on equation (1). We use five different holding periods k, where k equals 1 week, 2 weeks, 4
weeks, 12 weeks and 26 weeks.
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We calculate the aggregate momentum profits across all countries at time t as π i (k)
where N is the number of countries. In addition to calculating the total profits to the momentum strategies, we decompose them into the four profit components as discussed in Section II. Table 2 reports the results for the whole sample period. The average of total momentum profits (π t ) is 0.0024 cents for 1-week interval, 0.012 cents for 2-week interval, 0.020 cents for 4-week interval, 0.035 cents for 12-week interval, and 0.195 cents for 26-week interval. The table also contains the z-statistics that are asymptotically distributed as N(0,1), under the null hypothesis that the "true" profits are zero, and are corrected for heteroskedasticity and autocorrelation based on Newey-West adjustment (1987) . In general, the first profit component (π t 1 ) is much higher than the other profit components -it contributes more than 90% of total profits for the 1-week holding period, and more than 80% for the 2-week and 26-week holding periods. This indicates that predictability within the equity markets is the most significant source of momentum profits. In contrast, the contribution of the second component (π t 2 ) and the fourth component (π t 4 ) to the momentum profits is relatively small. Finally, the third profit component (π t 3 ) has a negative contribution to the momentum profits for the 12-week and 26-week holding periods, indicating a negative relationship between lagged exchange rate returns and equity returns. Therefore, the evidence indicates that even taking into account exchange rate fluctuation does not add much to momentum profits.
Whole Sample Period
To assess the economic significance of profits, we calculate the weekly "returns" by dividing total profits by the length of the holding period and by the total investment long or short, i.e., π t (k) /(0.5*k*I t (k)). One way to interpret the weekly "returns" is that they represent the difference between the weekly returns of the winner portfolios and loser portfolios. Table 2 shows that the weekly "returns" are statistically significant (with zstatistics of bigger than two) except for the 12-week holding period, and the magnitudes are quite high for short holding periods. For example, the average of weekly "returns" is 0.48% for the 2-week holding period, and 0.25% for the 4-week holding period. In other words, the difference between the returns of winner and loser portfolios is at least 0.25% per week. Therefore, an active global asset allocation strategy that reallocates an equity investment from loser countries to winner countries in accordance with our momentum strategies for every 2 to 4 weeks will outperform a passive buy-and-hold strategy by at least 1% per month.
To gauge whether the significance tests are sensitive to the assumption of N (0,1) for the test statistics, we also conduct bootstrap simulations in which the returns of stock market indices are "scrambled" simultaneously, in an attempt to eliminate any time-series relations, while maintaining cross-market correlations. We implement momentum strategies on 2000 boostrap samples, and calculate the p-values which measure the proportion of times the simulated profits are greater than the actual profits. The bootstrap results are even stronger. For example, the p-values are 0.1%, 0%, 0%, 7.3% and 1.3%
for the "weekly" returns of the 1-week, 2-week, 4-week, 12-week, and 26-week holding periods.
The momentum returns remain statistically significant (at 5% level) for all except the 12-week holding period.
Post-1985 Period
If the success of momentum strategies is due to market segmentation, we would expect the momentum strategies to be less profitable in a more recent sample period when many countries allowed more foreign investors to access their stock markets. For instance, Japan abolished some capital market restrictions in the 1980s (see Bosner-Neal, Brauer, Neal and Wheatley (1990) and Gultekin, Gultekin, and Pentai (1989) ), and a number of emerging markets removed or relaxed restrictions on foreign equity ownership in the 1990s (see Bekaert (1995) ). To check the sensitivity of our results, we implement momentum strategies using the data after January 1, 1985. The choice of the post-1985
period is ad-hoc, and simply reflects our intention to keep a reasonably long sample period in order to maintain the power of the test. As there may be concern that the emerging markets were still segmented in late 1980s, we will perform additional robustness tests by excluding emerging markets from the analysis [see Section IV below].
The post-1985 results are reported in Table 3 . They are generally comparable to those for the whole sample period. The first profit component (π t 1 ) remains the most important in the contribution to the overall profits. There is no evidence that the momentum strategies are less profitable for a more recent sample period. On the contrary, the overall profits and weekly returns in the post-1985 period are slightly higher for holding periods from 2 weeks to 26 weeks than in the full-sample period.
Risk Adjustment for Individual Countries' Profits
In this section, we examine whether all countries earn significant momentum profits after adjusting for world beta risk. First, we compute the momentum profit for country i at time t as π it (k) = w it (k) R it (k). We then normalize the momentum profit by dividing it by the aggregate investment long or short in the zero-cost strategies (I t (k)). The normalized momentum profits ( ) are then regressed on the excess world market return
The estimate of α i from the regression measures abnormal profits of country i. By stacking the above regression equation for all countries, we have a multivariate regression model system where we assume the disturbances (ε it ) to be independent and identically distributed within each equation, but allow them to be heteroskedastic and contemporaneously correlated across equations. The system of regressions is estimated with generalized least squares. To allow comparability across countries, we use the post-1985 period when all 23 countries have data observations. Results are reported in Table 4 . To save space, only abnormal profits (alphas) are reported. For the 1-week holding period, the alphas are small and close to zero for most of the countries. The joint test that alphas are zero for all countries cannot be rejected at the 5% significance level. The alphas become higher for the 2-week and 4-week holding periods -19 and 17 countries have positive alphas -and the joint test that alphas are zero can be rejected at the 1% significance level. For the 12-week and 26-week holding periods, the abnormal profits disappear, and quite a number of countries have negative alphas. Therefore, our evidence indicates that simple beta risk adjustment could explain most of the profits at long horizons, but not at short horizons (2 and 4 weeks).
C. Profits to Market Capitalization-Weighed Momentum Strategies
To implement market capitalization-weighted strategies, we obtain the year-end market capitalization for the 23 countries during the 1980-1994 period from a factbook published by the International Finance Corporation. Ideally, we would like to construct momentum portfolio weights in accordance with equation (5) and based on market capitalization weights in the previous year. However, since we do not have market capitalization data for 1979, we will use the market weights at the end of 1980 to construct the portfolio weights during 1980. Since the market capitalization weights do not change dramatically within a year, we think that using the ex-post market capitalization data for only one year (1980) will not bias the results substantially.
We do not report the market capitalization weights here. However, it should be noted that several countries dominate the world stock market capitalization. Throughout the whole sample period, the five largest stock markets (U.S., Japan, United Kingdom, France, and Germany) account for about 75% of the world market capitalization. The market capitalization weights of the remaining countries are therefore quite small. For example, in 1994, the ten smallest stock markets (Austria, Belgium, Denmark, Indonesia, Italy, Norway, Spain, Singapore, South Korea and Thailand) accounted for only 10% of the world market capitalization. If momentum profits arise mainly from the small and illiquid markets, then the momentum strategies that take into account market capitalization weights could become unprofitable. Table 5 reports profits to market capitalization-weighted momentum strategies.
The overall profits are generally smaller than the profits of previous momentum strategies that are not based on market capitalization weights. Nevertheless, the returns from the market capitalization-weighted strategies remain statistically significant for the short holding periods. We also analyze the profits from buying winners and selling losers separately. We find that buying winner portfolios yields significant profits consistently, but selling loser portfolios creates either insignificant profits or losses.
D. Effects of Trading Volume on Momentum Profits
In this section, we examine the role of trading volume in momentum strategies.
Several theoretical papers conjecture that there is a relation between trading volume and predictable patterns in short-horizon security returns. Blume, Easley and O'Hara (1994) show that volume provides information that cannot be deduced from the price statistic and demonstrate that traders who use information contained in the volume statistic will do "better" than traders who do not. Campbell, Grossman and Wang (1993) argue that because the variations in the aggregate demand of the liquidity traders also generate large levels of trade, volume information can help distinguish between price movements that are due to fluctuating demands of liquidity traders and those that reflect changes in expected returns. An implication of the model is that price changes accompanied by large trading volumes tend to be reversed. Wang (1994) examines the link between the nature of heterogeneity among investors and the behavior of trading volume and its relation to price dynamics. In the model, uninformed investors trade against informed investors and will revise their positions when they realize their mistakes. When the return is high in the previous period, it could be due to private information of informed investors or simply buying pressure for non-informational reasons. If it is due to private information, the high realized return accompanied by high volume in the past will be followed by high future returns. If it is due to non-informational reasons, the high realized return will be followed by low future returns. Conrad, Hameed and Niden (1994) provide empirical evidence on these relations. They find that high-transaction securities experience price reversals, while the returns of low-transactions securities are positively autocorrelated, a result that seems to be consistent with Campbell, Grossman, and Wang (1993) .
Since the predictability of short-term returns might be affected by trading volume, we examine whether the volume information could affect the momentum profits. For period t, we construct momentum portfolios, and for each equity market, we compare the market trading volume in period t-1 and t-2. The momentum portfolios are divided into portfolios of countries with high and low lagged trading volume. Following Conrad, Hammed, and Niden (1994) , the trading volume of a country is defined as high (low) if the volume in period t-1 is higher (lower) than the volume in period t-2. While such a definition seems to be ad-hoc, but since the length of the time interval varies from 1 week to 26 weeks, we already consider the information contents of trading volume over different holding periods.
The momentum profits to the high and low lagged volume groups are reported in Table 6 . It must be noted that our analysis covers only 17 countries, as we do not have trading volume data for six countries (Belgium, Denmark, Italy, S. Africa, Spain, and Switzerland). Except for the 26-week holding period, the profits and weekly returns are higher for the portfolios of countries with high lagged trading volume than for the portfolios of countries with low lagged trading volume. This indicates that price continuation is stronger following an increase in trading volume. This result is not consistent with the conjecture that momentum profits arise from underreaction to information due to insufficient trading. It also contradicts the prediction of Campbell, Grossman and Wang (1993) and the empirical evidence in Conrad, Hameed, and Niden (1994) . Finally, the evidence also suggests that price continuation could not be explained by nonsynchronous trading. According to the nonysnchronous trading hypothesis, when trading volume is high at time t-1, most of the information should already be incorporated into the prices at t-1, so that there will be less return continuation at time t. We further examine the effects of nonsynchronous trading in the next section.
IV. Robustness Tests
A. Nonsynrchronous Trading
One possible explanation for momentum profits is the presence of nonsynchronous trading. When there is nonsynchronous trading, index returns are likely to be autocorrelated, so that the momentum strategies that exploit return continuation might seem to be profitable. To mitigate the effect of nonsynchronous trading, we implement momentum strategies with a lag of one week, that is, buying winner countries and selling loser countries one week after we evaluate the past performance. If all component stocks underlying stock indices trade at least once a week, this procedure will be adequate in eliminating any spurious momentum profits due to nonsynchronous trading. Certainly, if the stocks trade much more frequently and momentum builds up within a week, this correction procedure will over-adjust for the nonsynchronous trading bias and then the momentum profits will be understated. Table 7 reports the results. Except for the 1-week holding period, the profits are smaller than those generated without the implementation lag. Nevertheless, all profits remain statistically significant. Therefore, not all of the momentum profits can be explained by nonsynchronous trading.
B. Exclusion of Emerging Markets
Our previous results show that a significant portion of momentum profits comes from emerging markets. This is also consistent with the evidence in Harvey (1995) and Bekaert, Erb, Harvey, and Viskanta (1997) who document that emerging market returns have higher autocorrelation and are more predictable. Given the low liquidity of these emerging markets, there are questions about the momentum profits being spurious. To examine this possibility, we implement the strategies on a subset of markets, discarding six emerging markets from our sample (S. Korea, S. Africa, Thailand, Taiwan, Malaysia, and Indonesia). Table 8 reports the results of implementing the strategies on only the non-emerging markets. The evidence indicates that the momentum profits become smaller than those obtained when all 23 countries are included. For example, the average weekly returns decrease to 0.14% for the 1-week horizon and to 0.28% for the 2-week horizon.
Nevertheless, the profits remain statistically significant.
C. Different Betas in the Up and Down Markets
Another explanation for the momentum profits is that the simple beta adjustment in Section III.B is not adequate in reflecting compensation for risks. As reported by Rouwenhorst (1998) , the winners and losers could have different betas in up and down markets. To evaluate this possibility, we regress excess U.S. dollar returns (in excess of the U.S. risk-free rate) of the momentum portfolios on the excess U.S. dollar returns of the Morgan Stanley Capital International (MSCI) world index, but allow for different betas in the up and down markets as follows: (7) ,
pt is the return of the momentum portfolio at time t, r ft is the U.S. risk-free rate at time t, 3 R mt is the return of the MSCI market index at time t, and D t is a dummy variable that is one if the MSCI return is positive at time t and zero otherwise. We estimate the above regression for returns for winner portfolios, loser portfolios, and the winner minus loser portfolios for different holding periods. To save space, only results for the winner minus loser portfolios are reported.
For the momentum effect to be consistent with market dependent betas, winners will have higher betas in an up market and lower betas than losers in a down market. The evidence in Panel A of Table 9 is partially consistent with this explanation. Except for the 1-week holding period, the coefficient β + is positive, suggesting that the winner countries have higher betas than the loser countries during the up market. On the other hand, the coefficient β -is negative for the 1-week, 2-week, and 4-week holding periods, indicating that winner countries have lower betas than the loser countries during the down market.
After adjustment for the changing betas in the up-and down-market, the risk-adjusted returns (alphas) become smaller and are statistically significant only for the 2-week holding period.
We also perform similar risk adjustment for returns of momentum portfolios partitioned by high and low past trading volume. Results are reported in Panel B of Table   9 . For the momentum portfolios with low past trading volume, the risk-adjusted returns are generally insignificant. However, for the momentum portfolios with high past trading volume, the risk-adjusted returns remain high and statistically significant for short horizons. Therefore, even though the beta risks could account for the returns to momentum strategies under low trading volume, they do not fully explain the observed returns to momentum strategies when trading volume is high.
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V. Concluding Remarks
This paper examines the profitability of momentum strategies formed based on past returns of country indices in the global equity markets. Our results indicate evidence of momentum profits that are statistically and economically significant, especially for short holding periods (less than 4 weeks). Although the momentum profits could be increased by exploiting exchange rate information, the major source of momentum profits arises from price continuations in individual stock indices. Evidence also indicates that the momentum profits cannot be completely explained by nonsynchronous trading and are not confined to emerging markets, although it seems that they diminish significantly after adjusting for beta risk.
An interesting result is that when we implement the momentum strategies on markets that experience increases in volume in the previous period, the momentum profits are higher. This indicates that return continuation is stronger following an increase in trading volume. This result seems to contradict the hypothesis of underreaction and price reversals of liquidity-related trades as predicted by Campbell, Grossman, and Wang (1993) , but is consistent with the herding behavior theory, in which investors tend to follow the crowd in buying and selling securities. We must point out that our evidence is different from Conrad, Hameed, and Niden (1994) , who document that the price changes accompanied by higher trading volume tend to be reversed in the following period. One difference between our study and Conrad, Hameed, and Niden is that we study individual stock indices in the international equity markets while they study individual securities in the U.S. market. This seems to suggest that the relation between trading volume and price continuation (or price reversal) is different between individual stocks and the market. This could be an interesting topic for future work. Table 1 Sample countries, stock market indices, trading volume, and sample periods The table contains the decomposition of profits to international momentum strategies that long winner stock indices and short loser stock indices. All indices are denominated in U.S. dollars. The sample period is from 80/01/01 to 95/06/30. We form momentum portfolios (buy winners and sell losers) based on past performance of stock market indices. The weight of each index is based on the deviation of its return in the previous period from the crosssectional average return. We use five different holding periods, ranging from 1 week to 26 weeks. All profit estimates and aggregate investment weights are multiplied by 1,000. π t are average profits overall; π t 1 are profits attributed to predictability of equity returns based on past equity returns; π t 2 are profits attributed to predictability of exchange rate returns based on past equity returns; π t 3 are profits attributed to predictability of equity returns based on past exchange rate returns; π t 4 are profits attributed to predictability of exchange rate returns based on past exchange rate returns. Aggregate investment weight is defined as I t (k) = i N = ∑ 1 |w it (k)|, where w it is the weight of index i at time t, and R t (k), the weekly return, is equal to π t (k) /(0.5*k*I t (k)). The numbers in parentheses are zstatistics that are asymptotically N(0,1) under the null hypothesis that the relevant parameter is zero, and are corrected for heteroskedasticity and autocorrelation based on Newey-West adjustment (1987 The table contains the decomposition of profits to international momentum strategies that long winner stock indices and short loser stock indices. All indices are denominated in U.S. dollars. The sample period is from 85/01/01 to 95/06/30. We form momentum portfolios (buy winners and sell losers) based on past performance of stock market indices. The weight of each index is based on the deviation of its return in the previous period from the crosssectional average return. We use five different holding periods, ranging from 1 week to 26 weeks. All profit estimates and aggregate investment weights are multiplied by 1,000. π t are average profits overall; π t 1 are profits attributed to predictability of equity returns based on past equity returns; π t 2 are profits attributed to predictability of exchange rate returns based on past equity returns; π t 3 are profits attributed to predictability of equity returns based on past exchange rate returns; π t 4 are profits attributed to predictability of exchange rate returns based on past exchange rate returns. Aggregate investment weight is defined as I t (k) = i N = ∑ 1 |w it (k)|, where w it is the weight of index i at time t, and R t (k), the weekly return, is equal to π t (k) /(0.5*k*I t (k)). The numbers in parentheses are zstatistics that are asymptotically N(0,1) under the null hypothesis that the relevant parameter is zero, and are corrected for heteroskedasticity and autocorrelation based on Newey-West adjustment (1987 The table contains the decomposition of profits to international momentum strategies that long winner stock indices and short loser stock indices. All indices are denominated in U.S. dollars. The sample period is from 80/01/01 to 95/06/30. We form momentum portfolios (buy past winners and sell past losers) based on past performance of stock market indices and the market capitalization weights of the previous year. We use five different holding periods, ranging from 1 week to 26 weeks. All profit estimates and aggregate investment weights are multiplied by 1,000. Aggregate investment weight is defined as I t (k) 
it is the weight of index i at time t, and R t (k), the weekly return, is equal to π t (k) /(0.5*k*I t (k)). The numbers in parentheses are z-statistics that are asymptotically N(0,1) under the null hypothesis that the relevant parameter is zero, and are corrected for heteroskedasticity and autocorrelation based on Newey-West adjustment (1987 This table contains the profits to momentum strategies that long winner stock indices and short loser stock indices, and divides the portfolios into groups of highvolume and low-volume countries. We form momentum portfolios (buy winners and sell losers) based on past performance of stock market indices. The weight of each index is based on the deviation of its return in the previous period from the cross-sectional average return. The trading volume of a country is defined as high (low) if the volume in period t-1 is higher (lower) than volume in period t-2. We use five different holding periods, ranging from 1 week to 26 weeks. The sample period is from 80/01/01 to 95/06/30. All profit estimates and aggregate investment weights are multiplied by 1000. Aggregate investment weight is The table contains the decomposition of profits to international momentum strategies, which are implemented on stock market indices one week after the evaluation period. All indices are denominated in U.S. dollars. The sample period is from 80/01/01 to 95/06/30. We form momentum portfolios (buy winners and sell losers) based on past performance of stock market indices. The weight of each index is the deviation of its return in the previous period from the cross-sectional average return. We use five different holding periods, ranging from 1 week to 26 weeks. All profit estimates and aggregate investment weights are multiplied by 1,000. π t are average profits overall; π t 1 are profits attributed to predictability of equity returns based on past equity returns; π t 2 are profits attributed to predictability of exchange rate returns based on past equity returns; π t 3 are profits attributed to predictability of equity returns based on past exchange rate returns; π t 4 are profits attributed to predictability of exchange rate returns based on past exchange rate returns. Aggregate investment weight is defined as I t (k) = |w w it is the weight of index i at time t, and R t (k), the weekly return, is equal to π t (k) /(0.5*k*I t (k)). The numbers in parentheses are z-statistics that are asymptotically N(0,1) under the null hypothesis that the relevant parameter is zero, and are corrected for heteroskedasticity and autocorrelation based on Newey-West adjustment (1987) . The table contains the decomposition of profits to international momentum strategies that long winner stock indices and short loser stock indices. The countries excluded are South Korea, Taiwan, Malaysia, South Africa, Indonesia, and Thailand. All indices are denominated in U.S. dollars. The sample period is from 80/01/01 to 95/06/30. We form momentum portfolios (buy past winners and sell past losers) based on past performance of stock market. The weight of each index is the deviation of its return in the previous period from the cross-sectional average return. We use five different holding periods, ranging from 1 week to 26 weeks. All profit estimates and aggregate investment weights are multiplied by 1,000. π t are average profits overall; π t 1 are profits attributed to predictability of equity returns based on past equity returns; π t 2 are profits attributed to predictability of exchange rate returns based on past equity returns; π t 3 are profits attributed to predictability of equity returns based on past exchange rate returns; π t 4 are profits attributed to predictability of exchange rate returns based on past exchange rate returns. Aggregate investment weight is defined as I t (k) = |w i N = ∑ 1 it (k)|, where w it is the weight of index i at time t, and R t (k), the weekly return, is equal to π t (k) /(0.5*k*I t (k)). The numbers in parentheses are z-statistics that are asymptotically N(0,1) under the null hypothesis that the relevant parameter is zero, and are corrected for heteroskedasticity and autocorrelation based on Newey-West adjustment (1987) . This table reports risk-adjusted returns of momentum strategies implemented on the stock market indices. The sample period is from 80/01/01 to 95/06/30. We form momentum portfolios (buy past winners and sell past losers) based on past performance of stock market indices. We use five different holding periods, ranging from 1 week to 26 weeks. Excess returns (in excess of the U.S. risk-free rate) of winner portfolios, loser portfolios, and winner minus loser portfolios are regressed on excess returns of the MSCI world index. Only the results of winner minus loser portfolios are reported to save space. 
